ABSTRACT. After a brief review of matrix representations of finite abellan groups, projection operators are defined and used to compute symmetry coordinates for systems of coupled harmonic oscillators. The Lagrangian for such systems is discussed in the event that the displacements along the symmetry coordinates are complex. Lastly, the natural frequencies of a linear, dlatomic crystal are determined through application of the Born cyclic condition and the determination of the symmetry coordinates.
I. INTRODUCTION. A classic application of abstract algebra is found in the use of the representation theory of finite groups in the separation of the equations of motion for symmetrically coupled harmonic oscillators. Although the literature on the subject is extensive [3] , [4] , [5] , [6] , [9] , we shall present a brief review of certain pertinent facts. We shall define projection operators in the event that the group under consideration is abelian and use the projection operators to compute the symmetry coordinates for a physical system. Thereafter we shall discuss the effect of the transformation to symmetry coordinates upon a Lagrangian function. Finally, we shall find the natural frequencies of a one dimensional, diatomic crystal.
GROUP REPRESENTATIONS AND PROJECTION OPERATORS.
Let S denote a system of finitely many coupled, harmonic oscillators, and let G be a finite symmetry group acting on S Then, if M(n) denotes the multiplicative group of n n matrices over the complex numbers, and if [I], [8] We will now find the symmetry coordinates and natural frequencies of the system. In the calculations to follow, two facts concerning the complex roots of unity are required. [7] 
